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Comparative experiment of microwave, radio frequency and laser
ablation of pig thyroid in vitro

LI Qiangian, ZHOU Ping
(Department of Ultrasound Diagnostics, the Third Xiangya Hospital, Central South University, Changsha 410013, China)

Abstract Objective: To compare the ablation features and variations among microwave ablation (MWA), radiofrequency
ablation (RFA) and laser ablation (LA) in pig thyroid in vitro, so as to provide reference for clinical decision-
making.

Methods: One hundred and fifty freshly harvested pig thyroid glands were equally divided into 3 groups, and
then underwent MWA (20 W S min), RFA (S W) and LA (3 W 1200]), respectively. In each group, the real-time
temperature at the target area was measured and real-time ultrasound observation was conducted during ablation

procedure, and after ablation, the specimens were cut open along the needle passage, and the gross appearance was
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Results: Comparison among the three groups showed that the ablation volume was largest in MWA group
(1 597.09 mm®), followed by LA group (780.89 mm®), and was smallest in RFA group (162.20 mm”), and the
difference between either of them had statistical significance (all P<0.05). The temperature rise curve of MWA or
RFA was swift and steep, and that of LA was gentle and long, but its maximum temperature was highest (200.9 ).
In ablation zone, no evident tissue destruction as well as carbonization and vaporization cavity was seen in
RFA group, carbonization but no vaporization cavity was found in MWA group, and both carbonization and
vaporization cavity presented in LA group. The ablation lesion from inside to outside presented coagulation
necrosis and congestion reaction zone in RFA group, was carbonization, coagulation necrosis and congestion

reaction zone in MWA group, and was vaporization cavity, carbonization, coagulation necrosis and congestion

Conclusion: The ablation scope, temperature rise curve and pathological changes in the ablation zone are

different among MWA, RFA and LA, and understanding their characteristics may be helpful to the rational use of
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observed, ablation volume was determined and pathological examination was performed.
reaction zone in LA group, respectively.
these three ablation techniques.
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Table 1 Comparison of the ablation results among groups ( xts )

20 531] DI ( mm) Ds (mm) Dt (mm) V (mm’)
RFA 4H 10.60 + 1.45 5.32+0.83 5.30 +0.85 162.20 + 66.32
LA % 13.79 + 0.82" 10.26 + 1.27" 10.54 + 1.10" 780.89 + 143.41"
MWA 41 18.40 = 1.40"? 12.80 + 1.42"? 12.82 £ 0.89"? 1597.09 + 318.23"?
. 1) 5 RFA 4HIER, P<0.05; 2) 5 LA ZHIL#, P<0.05
Note: 1) P<0.0S vs. RFA group; 2) P<0.0S vs. LA group
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Figure 1 Temperature rise curves of MWA, RFA and LA
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Figure 3 Gross appearance of the specimens A: Ablation

lesion by MWA (arrow); B: Ablation lesion by RFA

(arrow); C: Ablation lesion by LA (arrow)
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